Abstract-In this paper the authors propose the open-end winding induction machine supplied by two multilevel inverters with flying-capacitor, two PWM strategies, phase-shifting PWM and phase-disposition-band are presented. A generalized mathematical model of the « n » levels inverters feeding the open-end stator winding induction machine is presented. An extended generalized multilevel PWM strategy is carried out to control the inverter.
I. INTRODUCTION
The concept of PEBB (Power Electronic Bulding Block) initiated by the ONR (Office of Noval Research) and CPES (USCenter of Power Electronics System), aims to improve reliability, modularity, standardization, scalability, reconfigurability and reducing the cost of electrical systems in many fields such as railways applications, aeronautics, electrical propulsion of ships and electrical vehicles systems... The power segmentation of electrical machines and converters is now a major interest in electrical engineering researches. An considerable interests are given for multiphase machines, where each phase is supplied by its own voltage inverter [1] - [2] , multi star asynchronous machines, where each star is supplied by its own three phase voltage inverter [3] - [4] - [5] and open-end stator windings machines [6] - [7] - [8] - [9] . Several researches have also been developed in converter structures including multilevel inverters with flying-capacitor, two-level cascaded inverters, H-Bridge inverters … [10] - [11] - [12] - [13] - [14] .
The authors devote this paper to the supply of the openend stator winding asynchronous machine by multilevel structures with flying-capacitor. Two types PWM strategies are used:
-Phase-shifting PWM -Phase disposition PWM A THD analysis is presented for the two types PWM strategies.
Finally this article gives the mathematical model for the supply of the open-end stator winding asynchronous machine by two «n» levels inverters.
II. MODEL OF SIMULATION FOR VOLTAGE SUPPLY
If the open-end winding asynchronous machine is supplied by two sources of voltage. The mathematical flux model is written in (d,q) reference frame, and described by the following state equation representation:
[ ] From the equation (1): [ ] 
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The drive mechanical equation is given as follows:
Tem: Electromagnetic torque Tr: Load torque
A. Validation of the model of the open-end stator winding asynchronous machine
The model of simulation is validated in the environment of « Matlab simulink ».
In figure 2 , the open-end winding induction machine is fed by two PWM voltage source inverters based on V/f law. 
B. Control signals
To supply the open-end winding induction machine by two voltage source inverters, we used a carrier PWM. figure 8 . The machine is fed by two four-level inverters. 
IV. MATHEMATICAL MODEL OF « N » LEVELS INVERTER FOR FEEDING OPEN-END STATOR WINDING INDUCTION MACHINE
The flying-capacitor multilevel inverter structure represented in figure 17, consists of three arms, each arm contains « p » cells, and requires « n-1 » capacitors.
T'(2,1) 
The voltages between two phases are connected to the simple voltage by the following expressions:
To supply the open-end stator winding asynchronous machine, we need two flying-capacitor inverters by « n » levels.
To model the operation of the two inverters, we can deduce from the previous study the following results assuming that the DC bus of each converter is equal to E:
For inverter 1, the simple voltages are:
The voltages between two phases of inverter 1 are:
For inverter 2, the simple voltages are:
The voltages between two phases of inverter 2 are:
The modelling of the operation of the two inverters:
The voltages between two phases of this machine:
That is to say: Figure 18 shows the validation of the mathematical model correspond to the equations (11), (13) for 4 levels. We used two types of control strategies, phase-shifting PWM and phase disposition PWM. An extended generalized multilevel PWM strategy is carried out.
The results of simulation show that the open-end stator winding asynchronous machine has the advantage of increasing the level of phase-to-phase machine voltage. Indeed if we supply the machine by two «n» levels inverters, the level of phase to phase machine voltage is equal to N = 2n-1.
The supply of the open-end stator winding asynchronous machine by multilevel inverters clearly improves the THD voltage and extends the band-width particularly with the phase-shifting PWM strategy.
